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After nearly two decades of sustained research and experimentation, the wear analysis of 29 archaeological metals is close to becoming a full-grown field of archaeological science. The 30 subject initially emerged at the disciplinary nexus between lithic microwear studies and 31 archaeometallurgy, and soon acquired its own distinctive goals, methods, and approaches. 32 As new classes of bronze objects were examined microscopically and new traces were 33 identified, however, new problems also emerged, which have exposed the limits of the 34 discipline. In particular, a disconnection of sorts has emerged between metalwork and lithic 35 wear studies owing to the oft-diverging research interests of their practitioners, the 36 practical and material differences between the objects of study, and the lack of formal 37 training in microwear analysis by many a metalwork specialist. As this position appears 38 increasingly untenable, it is now urgent to reassess the developmental trajectory, 39 methodology, and limitations of metalwork wear analysis in order to ensure its steadfast 40 growth for years to come. 41 The aim of this article is to conduct this reassessment. The authors firmly believe that 42 metalwork wear analysis is close to outgrowing the exciting, if rather disorderly, stage that 43 characterises all pioneering fields of research, and is now coming of age. However, to 44 mature as an independent branch of archaeological science, the discipline needs to lose its 45 early innocence (sensu Clark, 1973 borrowed from lithic microwear studies, refers to the wear visible on the edges and surfaces 60 of an object, which is caused by use (1) (Hayden, 1979; Marreiros et al., 2015; Odell, 2004) . 61 The limits of this definition become apparent upon considering that many of the traces avoid the implication that wear was only generated by use, or is solely found on the 67 'working parts' of the objects. The term, however, is normally used in lithic studies to 68 encompass residue analysis, and is therefore too broad at present as residue analysis is 69 wholly marginal within metalwork studies. Functional analysis has some currency in lithic 70 wear research, but has rarely been employed outside it. Although used synonymously with 71 use-wear analysis, it may in fact imply the application of methods and approaches lying 72 outside the discipline (e.g. artefact classification and experimental archaeology). 73 Furthermore, as with the term use-wear, it does not encompass the range of production 74 and post-depositional marks observed on objects, and is also rather vague (Donahue, 1994: 75 156). 76 We propose here that the discipline be renamed metalwork wear analysis. Although this 77 term has never been used in the context of metal traceology, it presents a number of 78 distinctive advantages. Firstly, it does not solely focus on the analysis of use-related traces, 79 and does not imply that certain portions of the object may carry a higher informative value 80 than others. Yet it is close enough to the now-prevalent 'use-wear analysis' to be 81 recognisable by both practitioners and the wider research community. Secondly, it explicitly 82 refers to the methods and approaches of archaeological wear research while also capturing 83 the specificities of the subject, e.g. the prevailing utilisation of low-power microscopy (see 84 3.1 and 4.2.3). Thirdly, it suggests that the general principles of the discipline are 85 experimentally based and broadly derived from two areas of engineering research: tribology 86 and fracture mechanics (Donahue, 1994 approaches that encompassed, but were not limited to, the microscopy-enhanced 108 observation of large assemblages of objects, while Schauer (1979) Pioneering studies of this kind were carried out until the late 1990s (e.g. Bridgford, 1997; 118 2000; Wall, 1987) , when Kienlin and Ottaway (1998) (Fig. 4) . 208 Kienlin and Ottaway's (1998) research on early metal axe-heads from the north-Alpine 209 region provides a good example of the complexity of the task in hand. The authors first 210 collated all compositional determinations of the archaeological axe-heads concerned and 211 categorised them according to broad compositional groups. This allowed them to identify 212 two main casting alloys (i.e. unalloyed copper and 6% tin-bronze), which they then used for 213 their replicas. Secondly, they built sand moulds with the help of a wooden former and used 214 them to cast the axe-heads needed for the tests. Thirdly, they collated metallographic data from the literature, which guided them through the post-casting treatment of their replicas. 216 In this instance, half the axe-heads were left as-cast and the other half were cold-worked to 217 increase their hardness. Fourthly, the axe-heads were hafted according to two different 218 methods, which were devised upon researching the literature for complete prehistoric 219 tools. Fifthly, they designed a set of field tests, which entailed a number of choices 220 regarding the tasks to be tested, the duration of each task, how to use the tool, and how to 221 record and quantify data whilst in the field. 222 As is apparent from this review, designing a meaningful experiment for the production of 
Stage 2 -Taking the dental casts
232
Having generated suitable wear on the replica objects, casts may be taken using dental 233 impression material. This normally involves the application of polyvinylsiloxane or similar 234 silicon-based substances to the used portion of the objects (e.g. the cutting edge), which are 235 then peeled off, bagged, labelled, and taken to the laboratory for examination. Likewise, 236 dental casts can be taken from a sample of archaeological objects (Fig. 5) . types of microscopes not normally available at museums (Fig. 6) . The bottom line here is 263 that it has been ascertained that working with either the dental casts or the objects is 264 practicable and safe under most circumstances; therefore it is up to the analyst to decide 265 whether or not to take casts based on their own research goals, the objects with which they 266 are working, and the preference of the museum curatorial staff. cross-referencing of the marks observed. In our experience, the best way to do this is to 283 sketch the objects prior to the analysis (Fig. 7) . The sketches can be used to locate the marks 284 and identify them through letters or numbers, which will then be reported on all the 285 diagrams and notes compiled by the analyst. It is also crucial to take high-quality 286 photographs and micrographs of the objects and marks, and cross-reference them with the 287 sketches. Accurate recording is especially important to make analyses and results cross- and interpretation strategies to be adopted. We discuss here the problems that, in our 312 opinion, are to be addressed most urgently. 
